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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To provide the semiconductor integrated 
circuit for high frequency for which power consumption 
and an occupied area are reduced, switchable power is 
enlarged, output generation distortion is reduced and 
peripheral circuits are simplified. 

CONSTITUTION: First and second signal terminals 6 and 
7 are respectively connected to the drain and source of 
a field effect transistoKFET) and a first control terminal 
3 is connected to its gate. Then, a first resistor member 
2a is interposed between the gate and the first control 
terminal, and capacitors 5a and 5b are respectively 
interposed between the drain/source and the first/ 
second signal terminal. Besides, a second control 
terminal 4 is connected through a second resistor 
member 2b to one of drain and source at least. Then, a 
high frequency signal inputted to the first signal terminal 
6 is passed through the FET and outputted from the 
second signal terminal 7 and the transmission amount of 
high frequency signal is controlled by a voltage signal for 
control inputted between the first and second control terminals 3 and 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation nnay not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the semiconductor integrated circuit which has a basic circuit for transmitting a 
RF signal. The above-mentioned basic circuit The 1st and 2nd signal terminal for outputting and 
inputting a RF signal between the exteriors of the field effect transistor which has the gate, the 
source, and a drain, and the above-mentioned field effect transistor and a field effect transistor. 
The dc-component cutoff member which contains at least a capacitor component with the 
impedance lower than a line impedance in the frequency band which it is interposed, respectively 
during wiring between the source drain of the above-mentioned field effect transistor, and each 
above-mentioned signal terminal, and is used. The 1st control terminal connected to the above- 
mentioned gate, and the 1st inhibition member for being interposed between the above- 
mentioned gate-lst control terminals, having a resistive characteristic with an impedance higher 
than a line impedance, and preventing the input of the RF signal to the 1st control terminal. The 
2nd control terminal connected to wiring between at least one side and a dc-component cutoff 
member through branching wiring among the source drains of the above-mentioned field effect 
transistor. It is interposed during the above-mentioned branching wiring, and has the 2nd 
inhibition member for an impedance to have a high resistive characteristic and prevent the input 
of the RF signal to the 2nd control terminal from a line impedance. The semiconductor integrated 
circuit characterized by being constituted so that the amount of transfer of the RF signal 
between the 1st signal terminal-2nd signal terminals of the above-mentioned basic circuit may 
be controlled by the voltage signal for control between the above-mentioned 1st control terminal 
and the 2nd control terminal. 

[Claim 2] It is the semiconductor integrated circuit characterized by arranging only the same 
number individual of plurality [ terminal / the above-mentioned gate and /1st control ] 
respectively in a semiconductor integrated circuit according to claim 1, and interposing the 
above-mentioned 1st inhibition member between each gate-lst control terminal, respectively. 
[Claim 3] The 1st electrical-potential-difference supply terminal for two or more above- 
mentioned basic circuits being prepared, connecting with the 1st control terminal of some basic 
circuits among two or more above-mentioned basic circuits in a semiconductor integrated circuit 
according to claim 1, and supplying a predetermined electrical potential difference. It has further 
the 2nd electrical-potential-difference supply terminal for supplying the electrical potential 
difference which has the predetermined potential difference with the electrical potential 
difference which connects with the 2nd control terminal of others and a basic circuit among two 
or more above-mentioned basic circuits, and the above-mentioned 1st electrical-potential- 
difference supply terminal supplies. While the amount of transfer of the RF signal between the 
1st signal terminal-2nd signal terminals is controlled by the signal to the 1st control terminal, in 
the basic circuit of the top Norikazu section in a basic circuit besides the above The 
semiconductor integrated circuit characterized by being constituted so that the amount of 
transfer of the RF signal between the 1st signal termina|-2nd signal terminals may be controlled 
by the signal to the 2nd control terminal. 

[Claim 4] The input terminal which the two above-mentioned basic circuits are arranged and is 
connected to each 1st signal terminal of each above-mentioned basic circuit in common in a 
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semiconductor integrated circuit according to claim 3, The output terminal connected to the 2nd 
signal terminal of one basic circuit among each above-mentioned basic circuit. The earth 
terminal connected to the 2nd signal terminal of the basic circuit of another side among each 
above-mentioned basic circuit It has further the 3rd control terminal for connecting with the 1st 
control terminal of one of basic circuits common to the 2nd control terminal of the basic circuit 
of another side among each above-mentioned basic circuit among each above-mentioned basic 
circuit and inputting the voltage signal for control. The semiconductor integrated circuit 
characterized by the unit circuit which functions as a switch being constituted by each above- 
mentioned basic circuit. 

[Claim 5] The input terminal which the two above-mentioned basic circuits are arranged and is 
connected to each 1st signal terminal of each above-mentioned basic circuit in common in a 
semiconductor integrated circuit according to claim 3, The output terminal connected to the 2nd 
signal terminal of one basic circuit among each above-mentioned basic circuit. The earth 
terminal connected to the 2nd signal terminal of the basic circuit of another side among each 
above-mentioned basic circuit, The 3rd control terminal for connecting with the 1st control 
terminal of one of basic circuits common to the 2nd control terminal of the basic circuit of 
another side among each above-mentioned basic circuit among each above-mentioned basic 
circuit, and inputting the voltage signal for control. It has further two resistance members which 
are interposed between the 1st signal terminals of the basic circuit of another side, respectively, 
carry out equality to it, are in it among each above-mentioned basic circuit among the source of 
one basic circuit and a drain, and each above-mentioned basic circuit, and have resistance. By 
each above-mentioned basic circuit The semiconductor integrated circuit characterized by 
constituting the unit circuit which functions as attenuator. 

[Claim 6] The input terminal which the two above-mentioned basic circuits are arranged and is 
connected to each 1st signal terminal of each above-mentioned basic circuit in common in a 
semiconductor integrated circuit according to claim 3, The 1st and 2nd output terminal 
connected to each 2nd signal terminal of each above-mentioned basic circuit according to an 
individual. It has further the 3rd control terminal for connecting with the 1st control terminal of 
one of basic circuits common to the 2nd control terminal of the basic circuit of another side 
among each above-mentioned basic circuit among each above-mentioned basic circuit, and 
inputting the voltage signal for control. The semiconductor integrated circuit characterized by 
constituting the unit circuit which has the signal distribution function which outputs the RF 
signal inputted through the common input terminal through the 1st and 2nd output terminal of 
the above by each above-mentioned basic circuit, respectively. 

[Claim 7] The 1st and 2nd input terminal which the two above-mentioned basic circuits are 
arranged, make these the 1st and 2nd basic circuit in a semiconductor integrated circuit 
according to claim 3, and is connected to each 1st signal terminal of the above-mentioned 1st 
and 2nd basic circuit according to an individual, It has further the output terminal connected 
common to each 2nd signal terminal of each above-mentioned basic circuit, and the 3rd control 
terminal for connecting with the 1st control terminal of one of basic circuits common to the 2nd 
control terminal of the basic circuit of another side among each above-mentioned basic circuit 
among each above-mentioned basic circuit, and inputting the voltage signal for control. The 
semiconductor integrated circuit characterized by constituting the unit circuit which has the 
signal mixing function which outputs the RF signal inputted through the 1st and 2nd input 
terminal of the above through a common output terminal by each above-mentioned basic circuit. 

[Claim 8] The 3rd output terminal which makes the two above-mentioned unit circuits the 1st 
and 2nd unit circuit, respectively, and is connected common to one of output terminals in a 
semiconductor integrated circuit according to claim 6 among the 1st and 2nd output terminal of 
the above of each above-mentioned unit circuit. The 4th output terminal connected common to 
the output terminals of another side among the 1st and 2nd output terminal of the above of each 
above-mentioned unit circuit. With the voltage signal which is further equipped with the 4th 
control terminal connected common to each 3rd control terminal of each above-mentioned unit 
circuit, and is inputted into the above-mentioned 4th control terminal The semiconductor 
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integrated circuit characterized by being constituted so that the RF signal inputted from each 
input terminal of each unit circuit may output by turns from the 3rd and 4th output terminal of 
each unit circuit and it may be switched, and the four-way-type circuit changing switch being 
constituted by the above-mentioned 1st and 2nd unit circuit. 

[Claim 9] In a semiconductor integrated circuit according to claim 6, 7. or 8 among each above- 
mentioned basic circuit in at least one basic circuit The 3rd basic circuit which has the same 
configuration as each above-mentioned basic circuit is attached. The 1st signal terminal of the 
above-mentioned 3rd basic circuit It connects with the above-mentioned input terminal of the 
unit circuit where one basic circuit belongs even if few. the above — the 2nd signal terminal of 
the above-mentioned 3rd basic circuit When it connects with an earth terminal and the 1st 
control terminal of the basic circuit where the above-mentioned 3rd basic circuit is attached is 
connected to the 3rd control terminal While the 2nd control terminal of the above-mentioned 3rd 
basic circuit is connected to the above-mentioned 3rd control terminal and the 1st control 
terminal of the 3rd basic circuit is connected to either among the above-mentioned 1st 
electrical-potential-difference supply terminal and the above-mentioned 2nd electrical- 
potential-difference supply terminal When the 2nd control terminal of the basic circuit where the 
above-mentioned 3rd basic circuit is attached is connected to the 3rd control terminal The 
semiconductor integrated circuit characterized by connecting the 1st control terminal of the 
above-mentioned 3rd basic circuit to the above-mentioned 3rd control terminal, and connecting 
the 2nd control terminal of the 3rd basic circuit to either among the above-mentioned 1st 
electrical-potential-difference supply terminal and the above-mentioned 2nd electrical- 
potential-difference supply terminal. 

[Claim 10] The semiconductor integrated circuit with which only the same number individual of 
plurality [ terminal / the above-mentioned gate and / 1st control ] respectively is characterized 
by being arranged and interposing the above-mentioned 1st inhibition member between each 
gate-lst control terminal, respectively among each above-mentioned basic circuit in at least one 
basic circuit in a semiconductor integrated circuit according to claim 3, 4, 5, 6, 7, 8, or 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor integrated circuit for RFs 

used for mobile conrimunication equipment, especially a cellular phone, etc. 

[0002] 

[Description of the Prior Art] In recent years, the transceiver change of antennas, such as a 
cellular phone, and power amplification input-level control are expected small, the solid state 
switch for high frequency of a low power, and the semi-conductor adjustable attenuator for high 
frequency with development of the mobile communications field. The basic circuit which has 
arranged the electric field effect mold transistor (PET) as shown in drawing 8 as a device used 
for such a switch and an attenuator is used. 

[0003] As for a control terminal and 6, in drawing 8 , the field effect transistor of the normally on 
type which 1 is formed in some GaAs substrates and has the gate and a source drain, and 3 are 
[ the 1st signal terminal and 7 ] the 2nd signal terminals. That is, the voltage signal for control is 
impressed to the gate of a field effect transistor 1 through the control terminal 3, and it is made 
as [ control / by changing the value of the voltage signal for control / the amount of transfer of 
the 1st signal terminal 6, the 2nd signal terminal 7, and the RF signal of a between ]. 
[0004] Moreover, drawing 9 arranges two basic circuits shown in above-mentioned drawing 8 , 
connects the 1st signal terminal of each basic circuit to the common input terminal 10, and 
makes an output terminal the 2nd signal terminal 7 of one basic circuit, and the configuration of 
the circuit which connected the 2nd signal terminal 7 of the basic circuit of another side to the 
earth terminal is shown. In such a circuit, the amount of transfer of the signal in each basic 
circuit is controlled by inputting a complementary control voltage signal into each control 
terminal 3 of each basic circuit complementary. Therefore, high isolation can be especially 
demonstrated by the high frequency signal at the time of OFF of the field effect transistor of the 
basic circuit of the side which transmits a high frequency signal to an output terminal being 
missed at an earth terminal side. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when it was going to constitute the circuit 
as shown in drawing 9 combining the above-mentioned conventional basic circuit, there were the 
following problems. 

[0006] That is, although RF control circuits, such as a switch, make a unit the basic circuit 
shown in drawing 8 and other basic circuits are inserted and constituted between I/O of this 
basic circuit, between an input / touch-down, or between an output / touch-down as drawing 9 
was explained, two control terminals for inputting the complementary voltage signal for control in 
this case are required. For example, two control circuits for supplying a respectively 
complementary control voltage signal are needed for each control terminal 3 of each basic 
circuit in the circuit shown in drawing 9 . For this reason, two control terminals are not only 
always needed, but the circumference circuit for driving this RF control circuit will become 
complicated. Moreover, although explanation was omitted, also when a bridge T mold attenuator 
was constituted combining the unit circuit shown in above-mentioned drawing 8 , two control 
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networks which input two complementary control signals were needed, and the same problem 
was produced. 

[0007] Furthermore, when the power of the RF signal to input was large as an accompanying 
problem, the linear characteristic during I/O collapsed and there was a possibility that distortion 
generated in an output might become large. Therefore, when the circuit which combined the 
basic circuit shown in the basic circuit shown in drawing 8 or drawing 9 was used as a switch or 
an attenuator, there was a problem that usable power was restricted. 

[0008] This invention is made in view of each of this trouble, and the 1st purpose is in offering 
the semiconductor integrated circuit for RF control in which the simplification of the structure of 
circumference circuits, such as a drive circuit, is possible by improving the structure of a basic 
circuit required for a switch and an attenuator. 

[0009] Moreover, the 2nd purpose is to reduce the distortion during the I/O in the 
semiconductor integrated circuit for RF control with which the above structures were simplified. 
[0010] 

[Means for Solving the Problem] The solution means which this invention provided in order to 
attain the 1st purpose of the above is to consider as the configuration which both controls 
control of a field effect transistor by the electrical potential difference between gate-source 
drains as if a means to prevent transfer of the direct current signal between the 1st signal 
terminal and the 2nd signal terminal in a basic circuit, and the source drain of a field effect 
transistor is adopted. 

[0011] Moreover, the means which this invention provided in order to attain the 2nd purpose of 
the above is to constitute the gate of the field effect transistor in a basic circuit ft-om two or 
more gates. 

[0012] Concretely the 1st semiconductor integrated circuit concerning this invention The field 
effect transistor which is the semiconductor integrated circuit which has a basic circuit for 
transmitting a RF signal so that it may be indicated by claim 1. and has the gate, the source, and 
a drain in the above-mentioned basic circuit. The 1 st and 2nd signal terminal for outputting and 
inputting a RF signal between the exteriors of the above-mentioned field effect transistor and a 
field effect transistor. The dc-component cutoff member which contains at least a capacitor 
component with the impedance lower than a line impedance in the frequency band which it is 
interposed, respectively during wiring between the source drain of the above-mentioned field 
effect transistor, and each above-mentioned signal terminal, and is used. The 1st control 
terminal connected to the above-mentioned gate, and the 1st inhibition member for being 
interposed between the above-mentioned gate-lst control terminals, having a resistive 
characteristic with an impedance higher than a line impedance, and preventing the input of the 
RF signal to the 1st control terminal, The 2nd control terminal connected to wiring between at 
least one side and a dc-component cutoff member through branching wiring among the source 
drains of the above-mentioned field effect transistor. It is interposed during the above- 
mentioned branching wiring, and the 2nd inhibition member for an impedance to have a high 
resistive characteristic and prevent the input of the RF signal to the 2nd control terminal from a 
line impedance is prepared. And it constitutes so that the amount of transfer of the RF signal 
between the 1st signal terminal-2nd signal terminals of the above-mentioned basic circuit may 
be controlled by the voltage signal for control between the above-mentioned 1st control terminal 
and the 2nd control terminal. 

[0013] If a RF signal is inputted into the 1st signal or the 2nd signal terminal by this 
configuration, the amount of transfer of a RF signal will be controlled by the voltage signal for 
control impressed between the gate-source drains of the field effect transistor interposed 
between the 1st signal terminal and the 2nd signal terminal. In that case, since the 1st and 2nd 
control terminal is connected to the gate and a source drain according to the individual, 
respectively, when two or more these basic circuits are combined, it becomes possible to 
connect the 1st control terminal of one basic circuit, and the 2nd control terminal of the basic 
circuit of another side in common. And since the dc-component cutoff member containing a 
capacitor component is interposed between the source drain of a field effect transistor, and the 
1 st and 2nd signal terminal, even if it combines each basic circuit, the potential of each signal 
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terminal has been independent and does not do effect mutually. Therefore, the voltage signal for 
control common to the 1st control terminal of a certain basic circuit and the 2nd control 
terminal of other basic circuits is supplied, and it becomes possible to control actuation of each 
basic circuit. Moreover, since the inflow of the RF signal from each part of a field effect 
transistor to each signal terminal or each control terminal is prevented by each inhibition 
member, a RF signal does not flow into any paths other than the path between the 1st signal 
termina|-2nd signal terminals by it. That is, it becomes possible to constitute the semiconductor 
integrated circuit with which few control networks of the number of terminals were simplified 
combining this basic circuit. 

[0014] In the 1st semiconductor integrated circuit of the above, only two or more same number 
individuals can arrange the above-^mentioned gate and the 1st control terminal, respectively, and 
the above-mentioned 1st inhibition member can be interposed between each gate-lst control 
terminal, respectively so that it may be indicated by claim 2. 

[0015] Thus, it means connecting the drain source of two or more field effect transistors to a 
serial by using a field effect transistor with two or more gates, and since the partial pressure of 
the high-frequency voltage substantially added between the drain sources of each field effect 
transistor is carried out by the number of the gate and it becomes small, the power which can be 
switched improves and distortion generated in an output becomes small. 
[0016] The 2nd semiconductor integrated circuit concerning this invention so that it may be 
indicated by claim 3 The 1st electrical-potential-difference supply terminal for preparing two or 
more above-mentioned basic circuits, connecting with the 1st control terminal of some basic 
circuits among two or more above-mentioned basic circuits, and supplying a predetermined 
electrical potential difference. The 2nd electrical-potential~difference supply terminal for 
supplying the electrical potential difference which has the predetermined potential difference 
with the electrical potential difference which connects with the 2nd control terminal of others 
and a basic circuit among two or more above-mentioned basic circuits, and the above- 
mentioned 1st electrical-potential-difference supply terminal supplies is prepared further. In the 
basic circuit of the top Norikazu section, while the amount of transfer of the RF signal between 
the 1st signal terminal-2nd signal terminals is controlled by the signal to the 1st control terminal, 
it constitutes from a basic circuit besides the above so that the amount of transfer of the RF 
signal between the 1st signal terminal-2nd signal terminals may be controlled by the signal to the 
2nd control terminal. 

[0017] The amount of transfer of the RF signal of each basic circuit has relation, and is 
controlled by inputting into the 1st control terminal or the 2nd control terminal of each basic 
circuit the voltage signal for control which changes between the 1st electrical potential 
difference and the 2nd electrical potential difference in two or more basic circuits by this 
configuration, therefore, even if it boils and combines various each basic circuits, a control 
network and the number of terminals will be simplified. 

[0018] It sets to the 2nd semiconductor integrated circuit of the above so that it may be 
indicated by claim 4. The input terminal which arranges the two above-mentioned basic circuits 
and is connected to each 1st signal terminal of each above-mentioned basic circuit in common. 
The output terminal connected to the 2nd signal terminal of one basic circuit among each 
above-mentioned basic circuit, The earth terminal connected to the 2nd signal terminal of the 
basic circuit of another side among each above-mentioned basic circuit. The 3rd control terminal 
for connecting with the 1st control terminal of one of basic circuits common to the 2nd control 
terminal of the basic circuit of another side among each above-mentioned basic circuit among 
each above-mentioned basic circuit, and inputting the voltage signal for control is prepared 
further. Each above-mentioned basic circuit can constitute the unit circuit which functions as a 
switch. 

[0019] The amount of transfer of the RF signal transmitted to an output terminal through one 
basic circuit of each basic circuit by the voltage signal for control supplied through the single 3rd 
control terminal by this configuration and the RF signal missed by the earth terminal through the 
basic circuit of another side is controlled complementary. Therefore, the high unit circuit of the 
isolation during I/O where a control network is simple will be constituted combining the 1st and 
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2nd basic circuit. 

[0020] It sets to the 2nd semiconductor integrated circuit of the above so that it may be 
indicated by claim 5. The input terminal which arranges the two above-mentioned basic circuits 
and is connected to each 1st signal terminal of each above-mentioned basic circuit in common. 
The output terminal connected to the 2nd signal terminal of one basic circuit among each 
above-mentioned basic circuit, The earth terminal connected to the 2nd signal terminal of the 
basic circuit of another side among each above-mentioned basic circuit. The 3rd control terminal 
for connecting with the 1st control terminal of one of basic circuits common to the 2nd control 
terminal of the basic circuit of another side among each above-mentioned basic circuit among 
each above-mentioned basic circuit, and inputting the voltage signal for control. Two resistance 
members which are interposed between the 1st signal terminals of the basic circuit of another 
side, respectively, carry out equality to it, are in it among each above-mentioned basic circuit 
among the source of one basic circuit and a drain, and each above-mentioned basic circuit, and 
have resistance are prepared further. By each above-mentioned basic circuit The unit circuit 
which functions as attenuator can be constituted. 

[0021] While a unit circuit turns into a bridge T mold attenuator circuit and the matching 
conditions during each I/O are held good by this configuration, the magnitude of attenuation 
during I/O changes with the single voltage signals for control. Therefore, the attenuator which 
the control network was simplified and was excellent in the damping function of a RF signal will 
be constituted. 

[0022] It sets to the 2nd semiconductor integrated circuit of the above so that it may be 
indicated by claim 6. The input terminal which arranges the two above-mentioned basic circuits 
and is connected to each 1st signal terminal of each above-mentioned basic circuit in common. 
The 1st and 2nd output terminal connected to each 2nd signal terminal of each above- 
mentioned basic circuit according to an individual, The 3rd control terminal for connecting with 
the 1st control terminal of one of basic circuits common to the 2nd control terminal of the basic 
circuit of another side among each above-mentioned basic circuit among each above-mentioned 
basic circuit, and inputting the voltage signal for control is prepared further. The unit circuit 
which has the signal distribution function which outputs the RF signal inputted through the 
common input terminal through the 1st and 2nd output terminal of the above by each above- 
mentioned basic circuit, respectively can be constituted. 

[0023] Moreover, it sets to the 2nd semiconductor integrated circuit of the above so that it may 
be indicated by claim 7. The 1st and 2nd input terminal which arranges the two above-mentioned 
basic circuits, makes these the 1st and 2nd basic circuit, and is connected to each 1st signal 
terminal of the above-mentioned 1st and 2nd basic circuit according to an individual. The output 
terminal connected common to each 2nd signal terminal of each above-mentioned basic circuit 
and the 3rd control terminal for connecting with the 1st control terminal of one of basic circuits 
common to the 2nd control terminal of the basic circuit of another side among each above- 
mentioned basic circuit among each above-mentioned basic circuit, and inputting the voltage 
signal for control are prepared further. The unit circuit which has the signal mixing function 
which outputs the RF signal inputted through the 1st and 2nd input terminal of the above 
through a common output terminal by each above-mentioned basic circuit can be constituted. 
[0024] Moreover, it sets to the 2nd semiconductor integrated circuit of the above so that it may 
be indicated by claim 8. The 3rd output terminal to which the two above-mentioned unit circuits 
are connected common to one of output terminals as the 1st and 2nd unit circuit among the 1st 
and 2nd output terminal of the above of each above-mentioned unit circuit, The 4th output 
terminal connected common to the output terminals of another side among the 1st and 2nd 
output terminal of the above of each above-mentioned unit circuit, With the voltage signal which 
prepares further the 4th control terminal connected common to each 3rd control terminal of 
each above-mentioned unit circuit, and is inputted into the above-mentioned 4th control 
terminal It can constitute so that the RF signal inputted from each input terminal of each unit 
circuit may output by turns from the 3rd and 4th output terminal of each unit circuit and it may 
be switched, and the above-mentioned 1st and 2nd unit circuit can constitute a four-way-type 
circuit changing switch. 
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[0025] It sets to the 2nd semiconductor integrated circuit of the above so that it may be 
indicated by claim 9. The 3rd basic circuit which has the same configuration as each above- 
mentioned basic circuit is attached to at least one basic circuit among each above-mentioned 
basic circuit. It connects with the above-mentioned input terminal of the unit circuit where one 
basic circuit belongs even if few. the 1st signal terminal of the above-mentioned 3rd basic circuit 
— the above — When the 2nd signal terminal of the above-mentioned 3rd basic circuit is 
connected to an earth terminal and the 1st control terminal of the basic circuit where the 
above'-mentioned 3rd basic circuit is attached is connected to the 3rd control terminal While 
connecting the 2nd control terminal of the above-mentioned 3rd basic circuit to the above- 
mentioned 3rd control terminal and connecting the 1st control terminal of the 3rd basic circuit to 
either among the above-mentioned 1st electrical-potential-difference supply terminal and the 
above-mentioned 2nd electrical-potential-difference supply terminal When the 2nd control 
terminal of the basic circuit where the above-mentioned 3rd basic circuit is attached is 
connected to the 3rd control terminal It can consider as the configuration which connects the 
1st control terminal of the above-mentioned 3rd basic circuit to the above-mentioned 3rd 
control terminal, and connects the 2nd control terminal of the 3rd basic circuit to either among 
the above-mentioned 1st electrical-potential-difference supply terminal and the above- 
mentioned 2nd electrical-potential-difference supply terminal. 

[0026] Distribution of the RF signal between each basic circuit, mixing, a switch, etc. are 
performed by the configuration of above-mentioned claims 6-9. Therefore, the distributor with 
which the control network was simplified will be constituted. 

[0027] In each above-mentioned semiconductor integrated circuit, it can consider as the 
configuration which only two or more same number individuals arrange the above-mentioned gate 
and the 1st control terminal in at least one basic circuit, respectively, and interposes the above- 
mentioned 1st inhibition member in it between each gate-lst control terminal among each 
above-mentioned basic circuit, respectively so that it may be indicated by claim 10. 
[0028] By this configuration, the same operation as invention of claim 2 is acquired. 
[0029] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, 
referring to a drawing. 

[0030] (1st operation gestalt) It explains first, referring to a drawing about the 1st operation 
gestalt. Drawing 1 is the electrical diagram showing the configuration of the basic circuit 8 in the 
semiconductor integrated circuit concerning the 1 st operation gestalt of this invention. The field 
effect transistor 1 in which this basic circuit 8 has the gate, the source, and a drain. It is 
constituted combining the 1st and 2nd capacitor 5a and 5b which functions as 1st and 2nd 
resistance member 2a as the 1st and 2nd inhibition member which prevents transfer of a RF 
signal, 2b, and the 1st and 2nd control terminals 3 and 4 as a dc-component cutoff member, and 
the 1st and 2nd signal terminals 6 and 7. A field effect transistor 1 is 1mm in 1 micrometer of 
gate length, and gate width, and is a normally on type whose pinch off voltage is -2V. The gate of 
this field effect transistor 1 is connected to the 1st control terminal 3 through 1st resistance 
member 2a. Moreover, the source is connected to the 2nd control terminal 4 through 2nd 
resistance member 2b. The resistance of such each resistance member 2a and 2b is larger than 
a line impedance enough, for example, the thing of 2Kohm is selected. The drain of a field effect 
transistor 1 is connected to the 1st signal terminal 6 through 1st capacitor 5a, and the source is 
connected to the 2nd signal terminal 7 through 2nd capacitor 5b. A 50pF thing is respectively 
selected so that several 100MHz - several GHz transmission loss may become sufficiently small 
as for each capacitors 5a and 5b. With FET, a resistance member, etc., on a common GaAs 
substrate, these capacitors 5a and 5b deposit the insulator layer which consists of BST (barium- 
titanate strontium, a dielectric constant: 200-300) which is a high dielectric ingredient, and are 
formed by carrying out patterning of this. About 200nm. then the capacity per unit area of 
Capacitors 5a and 5b are the thickness of the BST film 100pF/100micrometer2 It becomes and 
the basic circuit 8 shown in drawing 1 can be contained on about two 0.5mm GaAs substrate. 
That is, the occupancy area of this basic circuit 8 is small, and ends. 
[0031] Next, actuation of the semiconductor integrated circuit of this operation gestalt is 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/10/24 



JP,08-228138,A [DETAILED DESCRIPTION] 



6/11 V 



explained. The resistance between the drain sources of a field effect transistor 1 changes with 
the electrical potential differences impressed to the gate which serves as negative to the 
source. For this reason, the amount of transfer of the RF signal between the 1st signal terminal 
6 and the 2nd signal terminal 7 is controllable by impressing the voltage signal for control so that 
the 1st control terminal 3 may serve as negative to the 2nd control terminal 4. The drain source 
of a field effect transistor 1 is separated from the 1st and 2nd signal terminals 6 and 7 in direct 
current by Capacitors 5a and 5b. For this reason, when it constitutes a high frequency control 
circuit as a unit, combining the circuit of this operation gestalt two or more, the voltage signal 
for control can be respectively applied to the field effect transistor of each basic circuit 
independently, without being influenced of the voltage signal for control applied to other basic 
circuits. 

[0032] In addition, in the basic circuit shown in the operation gestalt of the above 1st, and each 
following operation gestalt, the field effect transistor in a basic circuit may be a NOMARI off 
mold. In that case, what is necessary is just to impress the voltage signal for control with which 
the potential of the 1st control terminal 3 connected to the gate becomes higher than the 
potential of the 2nd control terminal 4. 

[0033] Moreover, although 1st and 2nd resistance member 2a and 2b were arranged with the 
operation gestalt of the above 1st as the 1st and 2nd inhibition member which prevents transfer 
for a RF signal, the element which can be used as each inhibition member is not limited to this 
resistance member. Therefore, the member which has the resistive characteristic of diode etc. 
can be used instead of the resistance member in each basic circuit shown in the operation 
gestalt of the above 1st, and each following operation gestalt. 

[0034] Furthermore, with the operation gestalt of the above 1st, although the 1st and 2nd 
capacitor 5a and 5b was formed as a dc-component cutoff member, the member which can be 
used as a dc-component cutoff member is not limited to a capacitor. For example, since a PIN 
diode contains a capacitor component, even if it arranges this instead of Capacitors 5a and 5b, it 
can intercept a dc component and can demonstrate the same effectiveness as the operation 
gestalt of the above 1st. 

[0035] (2nd operation gestalt) Next, the 2nd operation gestalt of this invention is explained. 
Drawing 2 is the electrical diagram showing the configuration of the basic circuit in the 
semiconductor integrated circuit concerning the 2nd operation gestalt. With this operation 
gestalt, compared with the configuration in the operation gestalt of the above 1st. three gate 
electrodes are prepared in a field effect transistor 1, and it differs in that 1st resistance member 
2a is respectively interposed between each gate electrode and the 1st control terminal 3. Other 
configurations are the same as that of the operation gestalt of the above 1st. Like the operation 
gestalt 1 of these three ******** of 1st resistance member 2a and 2nd resistance member 2b, 
it is large enough, for example, the thing of 2Kohm is selected from a line impedance. A 50pF 
thing is respectively selected so that several 100MHz - several GHz transmission loss may 
become sufficiently small as for each capacitors 5a and 5b. 

[0036] Next, actuation of the semiconductor integrated circuit of this operation gestalt is 
explained. It is the same as that of the operation gestalt 1 of fundamental ******, and the 
direct-current-potential of the 1st signal terminal 6 and the 2nd signal terminal 7 can control the 
amount of transfer of a RF signal by the electronegative potential difference over the 2nd 
control terminal 4 of the 1st control terminal 3 independently. 

[0037] With this operation gestalt, what has arranged three gate electrodes is used between the 
drain sources as a field effect transistor 1. This is equivalent to what connected each drain 
source of three field effect transistors to the serial. For this reason, the high-frequency voltage 
substantially added between the drain sources is divided into 1 for a number (this operation 
gestalt 3) of the gate. Although the nonlinearity of resistance between the drain sources will 
increase if the electrical potential difference between the drain sources is large, distortion 
generated in an output is reduced by using a field effect transistor with such two or more gates. 
Moreover, each gate is connected to the 1st control terminal 3 through 1st resistance member 
2a, respectively. For this reason, the electrical potential difference of each gate follows in 
footsteps of the RF signal inputted into the signal terminal, it changes, fluctuation of the 
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potential difference between the gate sources is suppressed, and generating of distortion is 
reduced further. 

[0038] In addition, also in the 3rd below-mentioned operation gestalt, the 6th operation gestalt, 
and the 7th operation gestalt, it is good also as a configuration which prepares two or more 
gates of the field effect transistor in each basic circuit. However, it is not necessary to consider 
the gate in all basic circuits as the same configuration, and the numbers of the gate may differ in 
each basic circuit. 

[0039] (3rd operation gestalt) Next, the 3rd operation gestalt is explained. Drawing 3 is the 
electrical diagram showing the configuration of the unit circuit 20 in the semiconductor 
integrated circuit concerning the 3rd operation gestalt. The unit circuit 20 in this operation 
gestalt is constituted combining the two 1st and 2nd basic circuits 8 and 9 which have the same 
configuration as the basic circuit 8 in the operation gestalt of the above 1st. And each 1st signal 
terminal 6 of the 1st and 2nd basic circuits 8 and 9 is connected to the common input terminal 
10. Moreover, each 2nd signal terminal 7 of the 1st and 2nd basic circuits 8 and 9 is connected 
according to the individual at the 1st and 2nd output terminal 1 la and 1 lb. Furthermore, the 1st 
control terminal 3 of the 1st basic circuit 8 and the 2nd control terminal 4 of the 2nd basic 
circuit 9 are connected to the common 3rd control terminal 12. The 1st control terminal 3 of the 
2nd basic circuit is connected to the earth terminal, and the 2nd control terminal 4 of the 1st 
basic circuit is connected to the power supply terminal 13. 

[0040] Next, actuation of the semiconductor integrated circuit in this operation gestalt is 
explained. If the electrical potential difference between the gate sources of the field effect 
transistor of Vgsl and the 2nd basic circuit 9 is set [ the potential of a power supply terminal 
13 / the potential of Vdd and the 3rd control terminal 12 ] to Vgs2 for the electrical potential 
difference between the gate sources of the field effect transistor of Vc and the 1st basic circuit 
8, relation Vgs1=-VcVgs2=Vc-Vdd of the following two formulas will be obtained. Therefore, 
following type |Vgs1 |+|Vgs2|=Vdd will be obtained and each field effect transistor 1 of two basic 
circuits 8 and 9 will be mutually joined by the complementary voltage signal for control. 
[0041] That is, in the circuit in this operation gestalt, the single control input inputted through 
the 3rd control terminal 12 can distribute the RF signal added to the input terminal 10 to two 
output terminals 1 la and 1 lb of each basic circuits 8 and 9. Although this has connected the 1st 
signal input of two basic circuits in RF, since it has separated in direct current with the 
capacitor, it becomes possible. The configuration of a circumference circuit required for the 
voltage signal input for control is simplified by such configuration. In addition, the above- 
mentioned power supply terminal and an earth terminal should Just be electrical-potential- 
difference supply terminals which supply two electrical potential differences which have the 
predetermined potential difference, respectively. 

[0042] (4th operation gestalt) Next, the 4th operation gestalt is explained. Drawing 4 is the 
electrical diagram showing the configuration of the unit circuit 20 in the semiconductor 
integrated circuit concerning the 4th operation gestalt. The unit circuit 20 of the semiconductor 
integrated circuit of this operation gestalt is a switch which combines the 1st and 2nd basic 
circuits 8 and 9 which have the same configuration as the basic circuit 8 in the 2nd operation 
gestalt, and turns on and off transfer of the RF signal between an input terminal 10 and an 
output terminal 1 1 only with the voltage signal for control to the 3rd control terminal 12. 
[0043] As shown in drawing 4 , the 1st control terminal 3 and the 2nd signal terminal 7 of the 
2nd basic circuit 9 are connected to the earth terminal, the 1st signal terminal 6 of the 2nd basic 
circuit 9 is connected to as common an input terminal 10 as the 1st signal terminal 6 of the 
basic circuit 8, and the 2nd control terminal 4 of the 2nd basic circuit 9 is connected to as 
common the 3rd control terminal 12 as the 1st control terminal 3 of the basic circuit 8. And a 
predetermined electrical potential difference is supplied to the 2nd control terminal 4 of the 1st 
basic circuit 8 through a power supply terminal 13. However, with this operation gestalt, although 
the 1st control terminal 3 of the 2nd basic circuit 9 is connected to the earth terminal, it is not 
necessary to necessarily connect with the earth terminal, and the 1st control terminal 3 should 
just be connected to other electrical-potential-difference supply terminals which supply the 
electrical potential difference supplied from the power supply terminal 13 which is the 1st 
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electrical-potential-difference supply terminal, and the electrical potential difference which has 
the predetermined potential difference. That is, the configuration of the unit circuit 20 shown in 
drawing 4 shows an example whose 2nd electrical-potential-difference supply terminal is an 
earth terminal. 

[0044] By such configuration, when between an input terminal 10 and output terminals 11 is 
OFF, the RF signal inputted from the input terminal 10 can be missed to an earth terminal side, 
and improvement in the isolation during I/O can be aimed at. 

[0045] As mentioned above, since the semiconductor integrated circuit of this operation gestalt 
can turn on and off transfer of the RF signal during I/O with the single voltage signal for control, 
simplification of a circumference circuit can be attained. Moreover, since what has three gate 
electrodes between the drain sources as a field effect transistor is used, distortion generated in 
an output is reduced and the power which can be switched is improving. 
[0046] (5th operation gestalt) Next, the 5th operation gestalt is explained. Drawing 5 is the 
electrical diagram showing the configuration of the unit circuit 30 of the semiconductor 
integrated circuit concerning the 5th operation gestalt. The field effect transistor is used as 
variable resistance controlled by the electrical potential difference between the gate sources, 
and the bridge T mold attenuator circuit consists of these operation gestalten. 
[0047] The basic circuit in this operation gestalt is constituted combining the basic circuit 8 in 
the 2nd operation gestalt, and the two 1st and 2nd basic circuits 8 and 9 which have the same 
configuration fundamentally. However, he prepares four gate electrodes between source-drains, 
and is trying to connect each gate electrode to a common power supply terminal 13 or a 
common earth terminal through four 1st resistance member 2a in each basic circuits 8 and 9 
with this operation gestalt respectively. Moreover, it connects through 3rd resistance member 2c 
which has the same resistance mutually between the 1st signal terminal 6 of the 2nd basic 
circuit 9, and the source drain of the 1st basic circuit 8. Moreover, the 1st control terminal 3 and 
the 2nd signal terminal 7 of the 2nd basic circuit 9 are connected to the earth terminal, and the 
2nd control terminal 4 of the 2nd basic circuit 9 is connected to as common the 3rd control 
terminal 12 as the 1st control terminal 3 of the basic circuit 8. Moreover, the 2nd control 
terminal 4 of the 1st basic circuit 8 is connected to the power supply terminal 13. However, with 
this operation gestalt. although the 1st control terminal 3 of the 2nd basic circuit 9 is connected 
to the earth terminal, it is not necessary to necessarily connect with the earth terminal, and the 
1st control terminal 3 should just be connected to other electrical-potential-difference supply 
terminals which supply the electrical potential difference supplied from the power supply terminal 
13 which is the 1st electrical-potential-difference supply terminal, and the electrical potential 
difference which has the predetermined potential difference. That is, the configuration of the unit 
circuit 20 shown in drawing 4 shows an example whose 2nd electrical-potential-difference supply 
terminal is an earth terminal, in addition, value Zo of the characteristic impedance of the 
transmission line where the resistance of the above-mentioned 2nd resistance member 2b 
inserts a basic circuit it is — generally a 50-ohm thing is selected. 

[0048] In the unit circuit 30 constituted as mentioned above, if the electrical potential difference 
between equal electrical potential differences (for example, 3V) is impressed to the electrical 
potential difference of a power supply terminal 13, the resistance Rds between the drain sources 
of two field effect transistors 1 will become the 3rd control terminal 12 from OV with a 
complementary value mutually. That is, as for the resistance Rds2 between the drain sources of 
the field effect transistor 1 of the basic circuit of another side, the resistance Rdsl between the 
drain sources of the field-effect transistor 1 of one basic circuit serves as smallness at the adult 
time, and Rds2 becomes size when Rdsl is smallness. The matching conditions of this bridge T 
mold attenuator circuit are given by following type Rds1xRds2=Zo 2. In the circuit of this 
operation gestalt, the magnitude of attenuation during I/O can be changed in the input of the 
single voltage signal for control, keeping matching during I/O good, since the upper type was 
materialized in approximation. 

[0049] Furthermore, with this operation gestalt, since four gate electrodes are prepared in each 
field effect transistor, it is what connected the drain source of four FET to the serial 
substantially. For this reason, one fourth of the high-frequency power applied from the input will 
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be added between the drain sources of each field effect transistor. The electrical potential 
difference impressed between this drain source is a factor which determines the distorted 
property generated in an output. That is. although a larger distortion occurs when the electrical 
potential difference between the drain sources is large, distortion generated in an output is 
reduced in the semiconductor circuit for RF control of this operation gestalt. 
[0050] In addition, although the number of the gate electrode arranged between the drain 
sources was made into four with this operation gestalt, it cannot be overemphasized that it 
improves, so that the power which can be switched has many gate numbers two or more. 
[0051] (6th operation gestalt) Next, the 6th operation gestalt is explained, referring to drawing 6 . 
With this operation gestalt, since each element in each basic circuit is the same as the 
configuration of the basic circuit 8 in the operation gestalt of the above 1st, illustration of the 
sign of each element in each basic circuit is omitted. 

[0052] As shown in drawing 6 , each 1 st signal terminal 6 of the 1 st and 2nd basic circuits 8 and 
9 is connected to the 1st and 2nd input terminal 10a and 10b according to the individual. 
Moreover, each 2nd signal terminal 7 of each basic circuits 8 and 9 is connected to the common 
output terminal 11. And the 1st control terminal 3 of the 1st basic circuit 8 and the 2nd control 
terminal 4 of the 2nd basic circuit 9 are connected to the common 3rd control terminal 12. In 
addition, the 2nd control terminal 4 of the 1st basic circuit 8 is connected to a power supply 
terminal 13, and the 1st control terminal 3 of the 2nd basic circuit 9 is connected to the earth 
terminal. 

[0053] Furthermore, the 3rd basic circuit 18 for a field effect transistor to miss a RF signal to an 
earth terminal at the time of OFF is attached to each above-mentioned basic circuits 8 and 9, 
respectively. In the 3rd basic circuit 18 attached to the 1st basic circuit 8, as in common [ the 
1st signal terminal 6 ] as the 1st signal terminal 6 of the 1st basic circuit 8, the 2nd signal 
terminal 7 is connected to an earth terminal at 1st input terminal 10a, and the 1st control 
terminal 3 is connected to the earth terminal at the 3rd control terminal 12, respectively as in 
common [ the 2nd control terminal 4 ] as the 1st control terminal 3 of the 1st basic circuit 8. 
Moreover, in the 3rd basic circuit 18 attached to the 2nd basic circuit 9, as in common [ the 1st 
signal terminal 6 ] as the 1st signal terminal 6 of the 2nd basic circuit 9, the 2nd signal terminal 7 
is connected to the 3rd control terminal 12 at an earth terminal, and the 2nd control terminal is 
connected to the power supply terminal 13 at 2nd input terminal 10b, respectively as in common 
[ the 1st control terminal 3 ] as the 2nd control terminal 4 of the 2nd basic circuit 9. 
[0054] That is. the RF signal inputted through two input terminals 10a and 10b can be mixed, and 
it can be made to output through the single output terminal 1 1 with this operation gestalt by 
impressing a complementary control voltage signal to the field effect transistor of each basic 
circuits 8 and 9 through the single 3rd control terminal 12, That is, the unit circuit which has a . 
mixed function by each basic circuits 8 and 9 is constituted. And since the 3rd basic circuit 18 is 
attached to each basic circuits 8 and 9. the field effect transistor in each basic circuit 8 and 9 
can miss the RF signal at the time of OFF to an earth terminal side, and can demonstrate a high 
isolation property. 

[0055] However, although the 3rd basic circuit 18 was attached to each basic circuits 8 and 9, 
respectively, you may make it attach the 3rd basic circuit 18 only to one basic circuit 8 (or 9) 
with the above-mentioned operation gestalt. 

[0056] Moreover, although an operation gestalt is omitted, it cannot be overemphasized that the 
3rd basic circuit 18 which has the configuration same in at least one basic circuit as the 3rd 
basic circuit 18 of this operation gestalt among the basic circuits 8 and 9 of the operation 
gestalt of the above 3rd, the 5th operation gestalt. or the 7th below-mentioned operation gestalt 
may be attached. 

[0057] In addition, it can also be concluded that the circuit shown in drawing 6 combined two 
unit circuits 20 (however, the gate of the field effect transistor of the basic circuit 20 is a single 
gate mold) shown in the operation gestalt of the above 4th. 

[0058] (7th operation gestalt) Next, the 7th operation gestalt is explained, referring to drawing 7 . 
The circuit in this operation gestalt combines the two 1st and 2nd unit circuits 20a and 20b 
which have the same configuration as the unit circuit 20 (refer to drawing 3 ) in the operation 
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gestalt of the above 3rd. As shown in drawing 7 , one of output terminal 1 1a is connected to 3rd 
output terminal 14a in common among the output terminals 1 la and 1 lb of each unit circuit and 
output terminal 1 lb of another side is connected to 4th output terminal 14a in common among 
the output terminals 11a and 1 lb of each unit circuit. Moreover, the 3rd control terminal 12 of 
each unit circuits 20a and 20b is connected to the 4th control terminal 15 in common. That is, it 
is constituted so that the RF signal inputted into each input terminal 10 of each unit circuits 20a 
and 20b may be outputted by turns from each output terminals 14a and 14b with the voltage 
signal for control to the single 3rd control terminal 15. That is, the four-way-type change circuit 
is constituted by the combination of each above-mentioned unit circuits 20a and 20b. 
[0059] (8th operation gestalt) Drawing 10 is the block diagram showing roughly the configuration 
of the circuit carried for example, in a dual mode cellular phone. In this circuit, each basic 
circuits 8 and 9 shown in drawing 3 are incorporated. That is, it connects so that four basic 
circuits 8a-8d where actuation is controlled by the signal to the 1st control terminal 3, and 
supply voltage VDD is impressed to the 2nd control terminal 4 by it, and the basic circuits 9a-9d 
which are four by which supply voltage is impressed to the 1st control terminal 3 by controlling 
actuation by the signal to the 2nd control terminal 4 may constitute a closed circuit by turns. 
And between each basic circuit, the 1st and 2nd two power amplification PA1 and PA2, the two 
1st and 2nd low noise amplifier LNA1 and LNA2, and four antennas At1-At4 are interposed by 
arrangement relation as shown in this drawing. And each basic circuits 8a-8d and 9a-9d, as the 
signal to the single control signal terminal 16 shows in the following table of truth value 
according to supply voltage VDD and 0, it turns on and off. 
[0060] 
[Table 1] 
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In addition, for example, the transmitting section Ot2 of the 2nd power amplification PA 2 has 
the output power of 0.1 W by the object for 1.9GHz bands, the transmitting section Oti of the 1st 
power amplification PA 1 has the output power of 1 W by the object for 0.8GHz bands, and the 
receive section It2 of the 2nd low noise power amplification LNA2 is [ the receive section Itl of 
the 1st low noise amplifier LNA1 is an object for 0.8GHz bands, and ] an object for 1.9GHz. 
[0061] There are the following examples as practical operation of such a circuit. 
[0062] (Example 1) Transmission and reception use each antenna and a polarization diversity 
function is given. For example, the 1st and 3rd antenna Atl and At3 is made into horizontally- 
polarized-wave signals, and the 2nd and 4th antenna At2 and At4 is made into vertically- 
polarized-wave signals. The 1st antenna At is used to transmit a horizontally-polarized-wave 
signal from the 1st power amplification PA 1, and the 4th antenna At is used to transmit a 
vertically-polarized-wave signal. It is also the same as when transmitting from the 2nd power 
amplification PA 2, and it is also the same as when receiving in each low noise amplifier LNA1 
and LNA2. 

[0063] (Example 2) The antenna which transmits and receives each amplifier can be switched 
inside outside among each antenna by what an internal antenna and another side are used [ the 
thing ] as the external antenna for either. For example, the 1 st antenna Atl and At3 can be used 
as an internal-organs HOIPPU antenna terminal, and the 2nd and 4th antenna At2 and At4 can 
be used as an external antenna terminal. 
[0064] 

[Effect of the Invention] As explained above, according to invention of claim 1, the basic circuit 
for constituting the semiconductor integrated circuit with which the control network was 
simplified can be offered. 

[0065] According to claim 2 or invention of 10. reduction of distortion generated in an output can 
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be aimed at, and, therefore, increase of the electric energy which can be switched can be aimed 
at. 

[0066] When according to invention of claim 3 two or more basic circuits are arranged and a 
semiconductor integrated circuit is constituted, simplification of a circumference circuit can be 
attained. 

[0067] According to invention of claim 4, the connection during I/O and cutting can be controlled 
by the single control input, and, therefore, improvement in the isolation during I/O can be aimed 

at. 

[0068] According to invention of claim 5, in the semiconductor integrated circuit which functions 
as a bridge T mold attenuator, the magnitude of attenuation during I/O can be changed by the 
single control input, and, therefore, simplification of a circumference circuit can be attained. 
[0069] According to claims 6. 7, and 8 or invention of 9, with the single voltage signal for control, 
distribution of the RF signal between each basic circuit, mixing, a switch, etc. can be performed, 
and, therefore, simplification of the circumference circuit in a distributor etc. can be attained. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the electrical diagram showing the configuration of the basic circuit in the 
semiconductor integrated circuit for RFs in the 1 st operation gestalt. 

[Drawing 2] It is the electrical diagram showing the configuration of the basic circuit in the 
semiconductor integrated circuit for RFs in the 2nd operation gestalt. 
[Drawing 3] It is the electrical diagram showing the configuration of the unit circuit in the 
semiconductor integrated circuit for RFs in the 3rd operation gestalt. 

[Drawing 4] It is the electrical diagram showing the configuration of the distribution circuit for 
RFs concerning the 4th operation gestalt. 

[Drawing 5] It is the electrical diagram showing the configuration of the bridge T mold attenuator 
circuit concerning the 5th operation gestalt. 

[Drawing 6] It is the electrical diagram showing the configuration of the mixing circuit for RFs 
concerning the 6th operation gestalt. 

[Drawing 7] It is the electrical diagram showing the configuration of the four-way-type change 
circuit for RFs concerning the 7th operation gestalt. 

[Drawing 8] It is the electrical diagram showing the configuration of the basic circuit in the 
conventional semiconductor integrated circuit for RFs. 

[Drawing 9] It is the electrical diagram showing the configuration of the switching circuit which 
combined the basic circuit in the conventional semiconductor integrated circuit for high 
frequency. 

[Drawing 10] It is the electrical diagram showing the configuration of the change circuit 
concerning the 8th operation gestalt. 
[Description of Notations] 

I Field Effect Transistor 

2a The 1st resistance member 
2b The 2nd resistance member 
2c The 3rd resistance member 

3 1st Control Terminal 

4 2nd Control Terminal 
5a The 1st capacitor 
5b The 2nd capacitor 

6 1st Signal Terminal 

7 2nd Signal Terminal 

8 1st Basic Circuit 

9 2nd Basic Circuit 

10 Input Terminal 

I I Output Terminal 

12 3rd Control Terminal 

13 Power Supply Terminal 
14a The 3rd output terminal 
14b The 4th output terminal 
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15 4th Control Terminal 
18 3rd Basic Circuit 
20 Unit Circuit 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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10 ±s&^m^m^(oo^m:^(Dm^^<Dm2is-^^^ic 
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±IE» 3S*[ElK;as#sa$tbS«*lHlSS(7?^ 2fiJ|»dliH^ 

;iS^3$ir^4S^{;imM$;h-rv^S»a-(i. ±ie^3»4: 

^ 3 m^^nm 2 ^)Jffllsss^^^i±l2^ 1 mmm^i^^R 

[|t*^10l W^IS3, 4, 5, 6, 7, 8X{i9 
±tB#&*:|HlSScr) 5 t,/>Vj:< i: i o(7:>^m$§XiX 

I 0 0 0 1 1 
10 0 0 2] 

(FET) ^SaaLf^^lHl^^S^^tvTl'^Sc 
10 0 0 3] [g8{Ciol'>T, 1 J±G a A s ^(^)— ^{d 

mft-^iS^-, 7{4S2«^S^-C*.S„ o*?), SlJ#|l 

Sb^- 3 Sr^ UT^^*S h ^ vi^';^ ^ 1 (r>^— Hzm 

tX\ mi m^=F 6 ir ^ 2 fa -f-SS^ 7 i: ^(T^jSiJ^^fS 
[0 0 0 4] 0 9{1, ±KI38{;i*-r^llJ8&t: 

2 ogae ^mm^(n>m i ^t-^ss^ ^*iit7?A;^;sg 

^ 1 0 {-^M -;fr(7?»:$;[HlSS(7?m 2 m^Sffi^ 7 
m:h(Dm^m^<om 2fH-^Sffi-? 7 

^{^^ LfclE]SSro«i^t:^-ro ^<Di.o tm'^X'\-i. 

So 

[0 0 0 5] 
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[0006] -rfliyh. m 9 }COV>-C^^ UtzX 5 fC, 

^fc*?>(7> 2 ^^fi0ft'J#C^^;SS^.ST'*)5o M^i~fm 9 

[0 0 0 7] ^h\z.^ •H-S*f SRflSt L.T. 7<tS-r^-m 

[0008] -^«P^}i»f;4^'5#Ppm^,{C^^T?'£^tl-7t 
[0 0 0 9] Sfc, ^2(0^^\-i.. ±m<Di:^tmitif>^ 

[0010] 

[siMSrji?g^-rsfc*t.(7?^#^] ±-gs.mi(os6^^m^-r 

m 1 W-^SS^^SlU^^ 2 m-^SS^- h 7 >- v?;^ 

xmm-r^mm.t-r^:i tic$:,^, 

[0 0 1 1] ±mm2(D!ail^%:m$.-r^fzlsf>{z.}^ 40 

-So 

[0 0 12] :^^mi^m?3f^i(oimf^m 
m#^Atb;^-r^/cA?)co^i, M2«^ffl-f-i. ±tea 50 



i|#M¥8-2 2 8 1 3 8 

6 

cDii5i^^«-^WA;^^|iM:-t-S7ti6c9^ 1 PJJtm-rt. 
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1, ^2®J«i»^^;dSSM^ti.TV^St^-e, :L(r>m^^ 

«ffi^i:f4,::^oo»^lHlS§co^2fiJ^3fffi^^i:?r*ii{-g^ig 
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- K> J; 5 *^Sifc<7?y- h ^i^offi.|f?amM S 7 > 

[0 0 38] m&<r>m 3 (ommmm, ^ecomm. 
mmRifm7(Dmmmmi^is\'^xh. ^-s^mssfwa 
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fc-So ^mmmmztoif^miL^^ 2 0 (±. iie,^ 1 
-eLT. m2S^iHiss8. 9<D^mim^ 

1, ^2«--*:|l]K8. 9<0«-m2m-^^7;ii<B8'J{-» 

1. ^2(±5;^ji^^l 1 a, 1 1 b(cltiS?E^t^T^^.5o ^ 

e> mi ft-^iuss 8 com 1 mm^"^ 3tm2 ^lugg 

9 (7Dm 2 4 i *s*jii<7?0 3 ^J»SSS^ 1 2 

iz.mm ^tixi3^. mi m^m^(Dm 2 mmf^'^F 4 nm. 
m^'=f-i 3{cjKi0c^tbxv^^, 
[0040] mc. ^mmMm^ci^\f?>^mfmmim 

(oWii'fic^\'-'xmm-ti>. WM^^i 3(DmitL^vdd, 
m 3 to*j^fliiffi^ 1 2 (T^apfu V c , Ml .s*is]SES 8 com 

■ y-;^w«aE^vgs2ir-rs TI52^coSg#. 

Vgsl =-Vc 
20 Vgs2=Vc -Vdd 

I Vgsl I + I Vgs2 I =Vdd 

[004 1] 9 , *IIJfefl^te(^*5lt 5[El^T'(i, m 
3 Mf4p4ffi^ 1 2 Sr/r L T A;^ $ ti-S ^— co^JffliA;^!^ J: 
or. A;^4S^^1 0{c*DiP>*17t«jl^fH-^^^^|Hl 
8g8. 9<D2-^<7>mttmi-l 1 &, 1 1 b{il«*)^^Jt5 

30 rt^as-C'^^o 2o<7?^[Eis§toBifs^A;tJ 

So ^(DXo^mm^i^ K> , swfflmft-^Aj'jrofc* 

i!R^S^S.tJ<^lliiSS^^fi, BffS(^«-fiill&Wi-5 2o(75« 

[0 0 4 2] cm 4 (omimm) m^. m 4 commmm 
{c-ov ^Tifepji-r -5. EI 4 i±m 4 (Dmmmmic^,^ ^mt^ 
MWm^f^ o^-feiHisg 2 0 c73tii^$:^K-rs^iH]3S0-r-fe 
40 So **JS?f^flg<?>^ft*ailli^romteIilsS2 0(i. m 

2 (ommffmicion^m^m?^ stm anf$.%:^ir^m 
1, m2 m^^m^ s , 9 m^^^i^. a;^^^ 1 0 1 
initjiM'T- 1 1 (omcommi^is^coi^mi:m3Mm<Q'^ 1 

=^X'^^. 

10 0 4 3] !a4{oiK-ri5{c. m2m^m^9(Dmi 

%m^l- 3 ^tJ^m 2 {t-^iffi-? 7 tt-c 
:f3f). m2&-zti:|HliES9CDmi<S-§^1^6fi^lH]8S8(7) 
M l ff-^4S^-6 i*acr)A.7^i^^^ 1 OtcgEM^tls M2 
50 S:*:iH]SS9<OB2MJiPSS^^4Ji£*iE]SS8comi$iJiJPiS 
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"c, ^ 1 8 (Dm 2 4 la^mm^'i- 1 a 

M^n•TV^^^^ ^l®J1»SS^3f±£<-rLt,Stt!S{ST-{c 

v\ 'tti:i:>h. m4ic^-rm{wm^2o<Dmmx m2 
[00 4 4J -(D^^tmm^x'o . A;^sss^-i 0 

[004 5] WJiCO i 5 **ftJf^tecOi^^^^ftim»ll] 

[00 4 6] (M 5 co^:^ff^ii) ^ 5 (Dmmm 

10 0 4 7] :^'^mm\z^\-y^m^m±. w,2(D-m 
n-ci/>a, f^/dx, ^■mmmr<2\-i.. #s*(hi8S8, 9 

{c:4oV>T, y— X- KW>'ra{'4o(oy— K^^^ 

TV^^, l|2S*IlISS9(?5Bl{s#«^6 
ft:*:|lIIS8coy— :^ - KW^-icoW^, 5V^{c|^Clg 

5c m2S*[HlS§9t75Ml$iJifil4ffii^3&t/^2m 
-^<iS^-7(±^tfi»?-{Cg§gg^rL-t*3'9, ^2S;$:|Hl3§9 
(D% 2 4 (4**lH]!S 8 co^ 1 »J»S»T- 3 i: *a 

mSS 8 (7?3| 2 ^iJWiS^- 4 JiaMC^ i 3 (cg^M ^ tvT v ^ 
5o fci^'U ^HiSfl^^T-fi. :ll2S*lHlSS9w^iftiJ 
3 ti.TV>S:SS, » 1 SIH^SS^ 

IHI3S2 0(7?«)^{±. ^2SBEtt#^iffi^;55^tfejffi^-C-feS 
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Ig^flfl, «.^|l]S§^}fA-r5f5ill^S§»#t±'Yvt'- 

[00481 &.±(DX 0 titfiit ^^fc^-lilESS 3 0 -C' 
B3»J«^-i 2(C0 V;<)^e,flMSS^l 3(DS±{c: 
^LV^mjE (^J;itf3V) roWro^trPPAn-r-Si:, 2 

ooom-^a*® h7>-v=^^ 1 c75 KW'-i' > - y— 
m^(n>^^^v=7y"J:^^ 1 w Ku-^f • y-:^ras 

1 (D V • y-;^ra^gS^;Rds2il/J^^;7'^ 
•9, Rdsl :dM'^cc>i#Rds2f±:^i:7te5o :ioo:/!J y 

Rds 1 XRds2=Zo 2 

[0 04 9] ^ .^njaji^teT'ji, h 

IISf^iU{c4e(DFET(^KW>'- y— :=^S:ii^Jfc^ 

m^mjj(r> 1 /'4 ^s^tt^*^c9«#a;^ h ^ ^-v?;^ 
^ (73 K W >' • y — xPBl{^ipJ:3-5 r i: t /^-s, co Kl^ 
V- y-xffl(c:35Aii^tvSliH(4W;^f;i^^-r-5S# 

30 [0 0 50] z^*?, ^■mifmmxvi. K^-r >• • y— 

[0 0 5 1] (^6 w^jgji?^) II 6 (Dmmmm 
i^-^v^x. m6^mmLfj:tihmm-t^o :^mmmmx 

tt'5S*iHiss8(7)«fieiPDT-&5fe*. ^m^m^{*i 

[0 0 5 2] ia6{-i:^-r=fcp{c, ^1, m2m^mm 
40 8 , 9<D^mim-mii-6itmmi^mi, m2Ats^=f- 

1 0 a, 10 bM^gc^tbTVN^c ^fc. 
8 , 9 2 f 5^4ffi^ 7 Wtii;^ffi^ 1 1 \z^m 
^tl-Tl/>-5o ^LT, ||lS*[HlS§8c7)^l^J#PiS^3 
-R0^2«*lE]gS9<DB2*J^SirF4i4, *a(^m3$!l 

m 2 umiQ^ 4 (laaic^ i 3 scism $ tv, ^ 2 s^m 

SS 9 (D» 1 sn^C^ 3 (±^iMfii^(^^«c$ttT^^a„ 

[0 0 5 3] ^hi^. ±w.^m^m^8, 9}c{4. m# 



(9) 



- 2 2 8 1 3 8 



15 

4 1 StWhI^ 8 COB 1 %m^=^ 3 *a{cB 3 ©Jffll 
iST-l 2(c*tl.^tl«i^^;n.TV>-5c B2S:*:|1I 
^9{--fi^$;n-5»3S*[H]5Sl 8{C^6I/^T. .^ift^ 
6 {±» 2 mii:[H]S& 9 (75^ 1 6 ^at-ll 2 

A;bffi^ 1 0 b ic, m2m^^^ 7 i-imim^f,^. m i 

[00 54] •rti:i:>-h. :^mtmm-VH. ^-(D^SM 
miiS=?- 1 2 Sr^r LT#S*lHlSS 8 , 9 (DM^^^ h =7 

u-^mm.i^-ir^m±mmmf&^nx\^^i>. L^i^t. 

€-S*lH]?g8, 9(cB3**III{fSl 8yJ^#^$tlTV^2) 20 
tot?, #^111^8, 9p^<D^M-t^^^V'7>'i^:^f>1}^ 

'So 

[0 0 5 51 fcfc'L. JiSE*:tefl^)^-en, #»*11ISS 

8 , 9 {c^n^nm 3 **ihj;^ 1 s Lfc:*^ — 

[00 56] mmm\±mv^-r^tK Jcmmzoy 

^oS^WhJSS 8 . 905 ^ii'"^^ < i 1 o(7)S*lHlSgf;i 
;*:*ffifl?«©^3«;*:lHl8Sl 8 <blWl«^<D«^5r.l-r5l^ 
s^lHiKi 8S:f^bT>b<tv^rifiv^5*"e>b?fc 

[0 0 5 71 /fcjb\ HI 6 (C^-TE^ii, ±iE,M4(73j|Jig 

mm\'7f^-rmLm^2 0 (^^x, »*:iii»g2oc7?^# 
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4r 2 oM^^io-iirTt tx^i^^^ririiT-^-So 

[0 0 5 8] {m7<Dmm}m) mc. m7<T>mmmm 

fcov^T. m7^^m\^^^r^htm-t?i, :^mmmmi^ 

0 (I1I3W il^C«fiic^:t-rSBl, m2mir^^ 
2 0a, 20b ^ 2-oM^-^i?-fr7tt>(^-efc5<, ia7(C 
Tf^-tX 5 #¥f4lElSS(75tlj;'jC^ 11a. Ilbc755 

iS^- 1 4 a i^mm^tl: ^mttm^cOiii^iQ'^ 11a, 

ti^'r i 4 aiz.mm.^rix^^?). -^tc <s-m^s(Hiss2 0 

a . 2 0 b (7)^ 3 MW4S^- 1 2 jiS^iii- ^ 4 ^iJfflliS^ 1 
5{c^$^^TV.^So -r?Je-i:p-t5. #^{5:IIIS§2 0 a, 2 
0 bco^A:;^*^^! OJcA^^ix-SiiSJl^ft^^. 

(7>^3$ij^5^^i S'-tTjM^fflttmft-^t-ioT, #m 

;^S^14a. 1 4 b;&^e>j£5{Ctti;^)-rSJ;5«^^tl' 
TV^'^o -o* ►) , ±|E#^tellISS2 0 a , 2 0b (7m^ 

-^iy^ic X <o . m:)jmmz.mmm}^^tix\i^?,. 
[005 91 ims (Dmmmm) m o wi^fiv"^ 

a;*:|HlS&8, 9^^m^^iA*Tl-TV^6„ -r^fc--^. 

ffliffi-f - 3 --oft-^-tc J; o r iJjf'p35s*j#p ^ ttii 2 mm^=i- 

4(CtiflW.mi±VDD:SSf(lAP$tl.2.4o(^S;$:(E]Sg8 a 
~ 8 d i: , ^2 Wm=t 4 -^(T^ft-f-i- J; o Ttbf^^S^Sljai 

^ n.^ 1 Mffliig-T- 3 t;i iiSMSJE;?i5H]|JP ^ ttS 4 ocdS 
*[HlSS 9 a ~ 9 d i :SS3^s(c^|HlSS^«;S;-r ^ i 5 (-^ 

X.OfimWm^X. 20Cr)^l, ^2/^°!7— TV'^PA 
1, PA2t. 20(0^1, :||2f®S6^T>'>^LNA 
1, LNA2t, 4oc75T>-7'-:'-A t 1 ~A t 4 
la:$tvTV^?)<, ^LT^ #^|HIS&8 a~8 d, 9a~ 
9 dfi. *-roSWft-t4ffi^ 1 6---c7>fg-^;dsm®BEV 

>- • ;^7-r-5, 
[0 0 6 0] 
I«ll 
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8 c 


9 c 


8 d 


9 d 
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VDD 


no 


:t:7 
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fA^. mTUtS.. Hl/^^— r^'^PAKOitfa^O t 1 
{iO. 8GHz^ffl-r'lW£Ofctl;^«.;^^:#L. W,2^<V 
— T>'7°PA2(3DiG&ft^l50 t 2(11 . 9GHz«fflT 

0. lW<Dyi:^ffi;^)^^rU ^i^est^T^-^-LNAi 

WSffi^I tlfiO. 8GHz^fflT% ^2<&$|*^^!7 
— T>':/LNA2roS:ft|fBI t 2f±l. 9GHzffl-efo 



50 



[006 1] r <oJ; 5 ?'celBl8S<7?*ffle<j«ffl:fe«t LT 
[0 06 21 1 ) #r ^-j-r^m^mM-mm 

«3T>'x-:>-At 1. A t 3 Sr7K¥ii«?ft-^ffl i: U ^ 

2, B4T>'7^^At2, At 4Srfia©^m-f-ffl<t-r 

2>« mi^^v-Ti^-f'p K\ii^himJm&m%^'^\^ 



(1 0) 



8-228138 
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(00 6 31 2 ) #r >"r-^-(7> 5 *jV^-r4a.;6>S: 

rt/JSf^^io 0iJ;t{i^lT>'7^-^-A t 1. At 3^1^ 
B8i*:-i' S'>^>'v'-:NS-7-i: ^2, 3l4T>-^-^At 
2, A t 4 Sr:J1-^T VT^-t-SS-T- -^-5 :i i d^-C^ So 
[0 0 6 4] 

[0 0 6 51 W*«2X(±i 0(^|ge^{c:j:;n.tf. {±i;^{- 
(0 0 6 61 mim.zcowm^x.mi. itisc»*,-$:ii]^ 

(0 0 6 71 ^*il4co^§g('J;tbii. A(±l;^PfloDS 

rt?5s-et-5o 

(0 0 6 81 W^tt^SSfD^P^titl-i^, -yi^T^T 
(006 91 W*^6. 7, 8X(19CO^e^{iJ;n(i. 

#So 

(011^1 commwM\^ii^-y^-0im=i^m^m{^m&w\ 
(m 2 1 ^ 2 commsm\^ii\'i^-^mmm^mmmm 
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30 



(0 31 ^3CDn'mm\^iio\'^^%m^m-=^wmmm. 
[041^4 ff^mmMMim^ i^mmm^^wimm<7^mf^ 
(nisi m5(DmmmmKm^yD ■yi^Tmrryy'^^- 

[0 71 w,i<o%Mw>mkm^^m\'m^f?i'm^m^7LM% 

So 

(0101 m8<7ymmmm\^'{^.^m^K.m$5(omf&^7r^ 
■rmM^mx'^?,o 
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2 a 




2 b 
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m2§ij»s^ 
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— sAAA- 



T 



13 



14q 



i 



11c 
15 



12 

.lib 



-14b 



20t> 



10 



13 



08GHz 
ItlAtI 



u-v^r ^--i 




It2 
1.9GHz 



